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Optimization of Food Ingredients and their Blend Ratios Based on Taste Sensor Output

Masako Satoh*, Non-member, Hideki Satoh™, Non-member, Hidekazu Ikezaki*, Member

(2014425 H 23 H32f+, 20144F 10 7 14 H 2 AF)

Food ingredients’ tastes were measured by a taste sensor and a optimization problem for food ingredients and their
blend ratios was solved using a genetic algorithm(GA) to fit the food taste vector to a target taste one. First, the tastes
of food ingredients were measured by a taste sensor. Next, chromosomes used by GA were set using genes defined
by the serial numbers on the ingredients. Third, the problem was reduced to blend ratio optimization problems for the
ingredients with the serial numbers given by the chromosomes, and the reduced problems were solved to fit the food
taste vector to a target taste one. Using the fitness function of the chromosome defined by the taste error of the reduced
problem, the chromosomes were improved using GA. Approximate sparse solutions of the taste optimization problem
for more than thousand food ingredients were thus derived. Using this algorithm, optimum food ingredients and their

blend ratios were obtained for a target taste vector.
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Table 1. Example of target tastes
taste sourness | bitterness | astringency | umami
target value | -0.198 -0.813 -0.058 0.46

Table 2. Example of tastes for food ingredients

. . taste sourness | bitterness |astringency| umami
ingredient No.
1 -0.986 -1.545 0.056 0.937
2 -0.82 -1.377 -0.362 1.05
3 -0.755 -1.105 -0.392 0.894
4 -0.734 -1.223 -0.021 0.815
Table 3. Example of costs for food ingredients

ingredients No. | 1 2 3 4
cost 1.0 1.6]3.048
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Table 4. Ingredients’ numbers and their brend ratios for &}
ingredient No. | brend ratio
8 0.1015
14 0.0463
40 0.3410
55 0.0539
87 0.0000
115 0.3267
331 0.0008
528 0.0081
594 0.0717
597 0.0003
612 0.0218
773 0.0245
799 0.0034
Table 5. Ingredients’ numbers and their brend ratios for i
ingredient No. | brend ratio
8 0.1222
14 0.0219
40 0.3166
115 0.3422
116 0.0000
178 0.0079
331 0.0008
430 0.0300
594 0.0687
612 0.0741
773 0.0156
799 0.0000
812 0.0000
Table 6. Ingredients’ numbers and their brend ratios for &3
ingredient No. | brend ratio
8 0.1008
14 0.0440
40 0.3367
80 0.0000
115 0.3329
178 0.0202
280 0.0047
483 0.0113
594 0.0653
597 0.0017
612 0.0590
773 0.0232
799 0.0002
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